THE subject I have chosen for my paper is very fascinating, as we can see most of the phenomena in our own eyes. We are often asked by our patients to explain various phenomena due to shadows thrown on to the retina, and we ought to be familiar with them and the methods of demonstrating them, and they should also be explained to medical students.
By entoptic phenomena are meant the subjective observations of objects within the eyeball. They are shadows thrown on to the retina by objects in the transparent media of the eye, of a different refractive index from that of the medium in which they lie.
It is not necessary that they should be opaque in order to throw shadows. If they are not opaque those with a higher refractive index will appear luminous, with a dark border, and those with a lower index than that of the medium in which they lie, will have a dark centre and luminous edges.
They may come from the cornea, the lens, the vitreous, or the retina. Before the advent of the ophthalmoscope they were considered to he of very great importance. Brewster, Mackenzie, Listing, Donders, Yago, and Tscherning wrote on this subject, and in volume xxxviii of the Transactions of the Ophthalmological Society Sir William Barrett described an instrument which he had invented and patented in 1905 for the observation of these shadows, and which he called a "New Erutoptiscope."
There are many methods of demonstrating these shadows: By looking at (1) the bright sky, (2) the illuminated field of a microscope, (3) a bright reflected bead of light, (4) an artificial light with the lids nearly closed, (5) the sky or a light through a minute pinhole. Lastly, the retinal vessels throw shadows if a light enters the eye through the sclerotic. Shadows from the cornea, lens, and vitreous can be seen together by all these methods except the last, but some methods show the lens shadows better and others the vitreous shadows.
The shadows that come from the cornea are not really "entoptic," as they do not originate in the eyeball, but as they must be considered, I propose to deal with these later.
The Lens.-The shadows from the lens are best seen by looking at a light through a minute needle-hole w of a millimetre in diameter, or even less; in fact the hole can hardly be too small. It should be so minute that when looking through it nothing can be seen unless it is directed to a bright light, and then only the beam of light. In its simplest form it can be made by pricking a piece of dark paper with the point of a very fine needle. The paper should then be held in front of a bright light at about 5 in. from the eye. No correction for errors of refraction or presbyopia is necessarv. If the hole is too large, a much improved view of the lens shadows can be obtained if a -20 or -40 lens is held between the eye and the hole. The apparent size of the illuminated area which is seen is dependent on the size of the observer's pupil, and does not vary if the hole is it of a millimetre or a full millimetre in diameter. It can be seen to contract and enlarge on covering and exposing the other eye to the source of the illumination. This can be shown best by pricking two minute holes about 3 mm. apart. Two illuminated areas are then seen wnich just touch each other. On covering and uncovering the other eye they can be seen to touch and separate.
The edge of the illuminated area shows innumerable bright projections extending outwatds for a very short distance. These are seen only if the hole is sufficiently minute. They are probably an optical effect, and have nothing to do with th3 eye.
It is astonishing what clear-cut details can be seen in this illuminated area.
Any true opacities, such as striam or dots in the lens, if they invade the pupillary area, will appear dark, but transparent striae, congenital dots, and the physiological lens sector lines will appear bright with dark borders as their refractive indices are higher than that of the rest of the lens.
A practical point here arises: if the observer has any true defect in the pupillary area of his lens, the mirrors of his ophthalmoscopes will suit him better if he has a rather larger central opening in them than usual.
The Vilreous.-Mcst of our trouble with patients who complain of entoptic shadows arises from shadows thrown by strands in the vitreous.
Patients often complain of the sudden appearance of these. It is possible that the sha(lows are old and that their discovery is accidental; but a sensible patient can usually be relied upon and we must conclude that something has happened to the eye, particularly if the floating spots were preceded by flashes of light.
It is surprising how little noticed are gross vitreous opacities. They cause blulrred vision which comes and goes, but the opacities are not focused as sharply defilied strands, whereas the so-called " muscae volitantes " appear as bright, beaded, curly hands, dark against the sky and semi-transparent against a bright light.
The best method of demonstrating these clearly is to look at a bright light with the lids nearly closed. It is better to close the lids completely and then to open them slowly until a minute chink of light is seen through a bead of moisture between the lids. Most people can see many bright strands of a beaded character with dark borders, some with brigbt spots in them, also with dark borders. Some of these strands are large, evidently magnified by being some distance from the retina; others, which are close to the retina, are 'extremely small. They all appear to move more or less.
For practical purposes how are we to determine whether the shadows are pathological or physiological? With the old Morton ophthalmoscope we used to say that if the patient saw them clearly and the doctor could not, they were plhysiological and of no importance. With the electric ophthalmoscope and with the slit lamp and a dilated pupil much more of the stroma of the vitreous can be seen. I think still that if the patient sees these floating strands sharply defined against the sky and the vitreous appears transparent to the observer, with an ordinarv ophthalmoscope, the trouble can be disregarded.
The Retina.-In a darkened room, light focused on the sclerotic will show an inverted picture of the retinal vessels. The eye must be turned towards the nose and the light focused on the outer side, a slight continuous up-and-down movement should be given to the light. The vessels are seen clearly but only in the macular region ard for about two disc diameters around the fovea. The disc itself is just out of focus. The vessels appear as dark branching streaks on a red field. It is impossible to differentiate between arteries and veins. The fovea and the vessels near it form a brilliant picture and I helieve the vessels which surround the fovea could be traced more easily and accurately subjectively than by any ophthalmoscope.
Theoretically, the entoptic appearance of the macular region should be of value in an observant patient for determining early and advancing macular changes. I am still waiting for a suitable case.
One patient with a gross macular lesion in one eye saw a large black centre with vessels reaching it. The other eye was normal (I first demonstrated the normal appearance). In another case with slight macular changes in both eyes and W vision in each, the patient could see no fault in the centre of the illuminated area.
If the light from a pocket lamp be directed on the closed upper lid and the eye behind the lid is directed straight at the light, a brilliant pale yellow glare is seen.
If steady pressure is now applied to the eye by means of the lamp, a dark central pulsating spot comes into view, surrounded by a lighter zone: the dark spot corresponds with the systole of the heart, and lasts for a very brief part of the pulsating period. A faint reproduction of this can be seen if the eye be directed at a poorly illuminated wall or screen with the lids open and pressure applied with the finger to the outer side of the eye.
The Cornea.-Whilst examining the shadows thrown by lens strih with a pinhole and also whilst looking at vitreous shadows with the lids nearly closed, minute bright beads can be seen which move slowly downwards and change on winiking. These are minute specks or air bubbles on the corneal surface.
On winking the eyes whilst looking at a bright light some distance away, brilliant bands of light are seen at right angles to the palpebral fissure, and radiating from the source of illumination. It is interesting to analyse these. Whilst looking at the light, if tne lower lid be pushed up slowly by the finger and the upper lid held out of the way, the edge of thne lid as it nears the pupil is illuminated by the moisture on its margin. Just as the edge of the lid reaches the pupil, a brilliant band of light shoots upwards from the upper margin of the light. As Tscherning points out, the moisture on the lid margin acts as a prism, base downwards and bends the rays downwards.
After an upward iridectomy many patients complain of lines of light radiating downwards from any bright light. Some very sensitive patients are greatly troubled by this phenomenon. It is due to the moist margin of the upper lid bending some of the rays upwards through the coloboma. A patient with ptosis suffers in a similar manner.
Coloured rings usually originate from the cornea. They may be (1) transient due to mucus on the surface of the cornea, (2) permanent (in rare cases), (3) always present in glaucoma, if the cornea is hazy.
On several occasions when waking suddenly from deep sleep, on turning on the light, I have seen rainbow rings around the light. The rings were not very vivid; the innermost blue was quite close to the light. They did not disappear on winking the lids. I was much amused about this time to receive a visit from an oculist who had discovered the same thing in his eyes. He wanted my assurance that he was not suffering fromn glaucoma. He had found that the rings disappeared immediately on bathing the eyes with water. A thin film of mucus on the corneal surface is of course the explanation. In most cases of mucopurulent conjunctivitis, the patients can see the rings if they look for them.
Some people see faint coloured rings whenever they look at a light. I had one hospital patient who assured me that he had seen them as long as he could remember. I could find nothing wrong with his eyes, except slight lens changes.
The cause of the coloured rings seen in glaucoma is certainly deeper than the surface epithelium. It mnay comie from the deeper layers of the epithelium, from the stroma of the cornea, or from Descemet's membrane.
It is interesting to note that in cases of old interstitial keratitis with permanent corneal haze, the patients do not complain of coloured rings, and in those I have examined I have failed to demonstrate them.
In spite of this I think that the hazy cornea is due to tension of the stroma fibres producing minute separation between adjacent fibres and acting like a diffraction grating. The haze instantly disappears on reducing the pressure, and cannot be due to cedema. In an eye that has been excised, corneal haze can be Proceeding8 of the Royal Society of Medicine 4 made to come instantly by squeezing the eye; on relaxation of the pressure, the haze as quickly disappears. The fact that the inner blue ring is about 2 ft. in diameter at 20 ft., suggests that a different part of the cornea is involved from the epithelium. Mucus on the surface qives an inner blue ring of only about 6 in. in diameter.
My reason for bringing this subject before you is that as instruments for examining the eye become more elaborate, we are apt to neglect simple methods. I feel sure that, subjectively, mucl finer details can be obtained of defects in the pupillary area of the lens through a minute needle hole than an observer could make with an ophthalmoscope. The slit lamp shows so much that it is apt to be confusing.
An intelligent patient, who is aware that he is suffering from early cataract and is undergoing some treatment with the hope of the opacities becoming absorhed, can make a careful monthly drawing of what he sees and note if any change takes place. The examination, subjectively, of vitreous strands through the nearly closed lids gives a very vivid picture, but beyond that it is not of much value.
The subjective examination of a defective macular region, by means of light focused through the sclerotic, miight be of value to a trained observer, par ticularly a medical man. Should one of us be affected either with early lens changes or macular degeneration, a record, in the form of careful drawings, taken subjectively from time to time, would be worthy of publication.
The Detection of Colour-blindness from a Practical Point of View. NEARLY all the older tests for colour-blindness were based upon some theory of colour perception. In this paper colour-blindness is conisidered from a purely practical point of view. All the observations are based on the facts of colourblindness, apart from any tlheory, and so will hold good whatever theory be adopted.
Object of a test for colour-blindness. Tests for colour-blindness are of two kinds, namely, those which are used for the pl)upose of ascertaining the special phenoinena of colour-blindness and thiose which are employed when the inquiry is made for some practical purpose.
On account of the arrangement of siginals by sea and land, it is necessary that persons employed in the marine and railway services should be able to recognize and distinguish between the standard red, green and white lights in all conditions in which they are likely to be placed.
As with visual acuity, it is necessary to fix an arbitrary standard. As we do not wish to exclude a greater number than is absolutely necessary, the object of the test should be to exclude dangerous persons and dangerous persons only.
It is not only necessary to find out whether a person is able to distinguish between the red, green and white lights, but to ascertain as well that he thoro.ughly understands what is meant by colour and the individual characteristics of red, green, and white respectively. Too little attention has been paid to this in constructing tests for colour-blindness. It is necessary that a sailor or engine-driver should be able to recognize a red, green, or white light, by its character of redness, greenness, or whiteness, respectively; that is to say, the examinee ought to have definite ideas of colour, and be able to reason with respect to them. All persons who are not able, througlh physical defect, to have definite ideas of the standard
